
Serological Evidence of Glanders and Brucellosis in Equines in The North-East of Algeria

Hamza Khaled1*     Salaheddine Merdja1     Ismail Lafri1     Mohammed Besbaci1     Mohammed Douifi1     Abdallah Bouyoucef1

1LBRA, Institute of Veterinary Sciences, University Blida 1

*Corresponding Author	 Received: December 01, 2018
E-mail: khaledhamz@yahoo.fr	 Accepted: April 17, 2019

Abstract
Burkholderia mallei and Brucella spp. are two bacteria of non-Gram-stained bacilli, non-sporulated, uncapsulated and which are responsible 
for glanders and brucellosis respectively. In addition, equines could play an important epidemiological role in the dissemination of these 
diseases. In 2016, a study was undertaken in clinically healthy donkeys (n = 120) and horses (n = 119) in 3 departments in the North-East 
of Algeria, in order to determine the seroprevalence of glanders and brucellosis. The Complement Fixation Test was used to detect specific 
antibodies against Burkholderia mallei and in association with Rose Bengal Plate Test (RBPT) for specific antibodies against Brucella spp. 
No positive cases were observed for glanders; concerning brucellosis, an individual seroprevalence was estimated at 0% in donkeys and 0.8 (± 
2.5)% in horses with only one positive case found in the department of El Taref. This first serological study in Algerian equines has shown the 
absence of glanders and a very low seropositive distribution of brucellosis through study area. However, further investigations are needed with 
much more samples in other regions to better understand these diseases and establish an adequate prophylaxis program adapted to the algerian 
epidemiological situation.
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INTRODUCTION
Some bacterial diseases in domestic equines such as 

donkeys, mules and horses are transmissible to humans by 
direct contact with infected animals and/or with contaminated 
materials. In this regard, arise glanders and brucellosis as 
two zoonosis which may endanger human health [1, 2].

Previously called Pseudomonas mallei, Burkholderia 
mallei is the bacterium that causes glanders [3]. It could 
take an acute form in donkeys and mules with death in 
few days. In horses, it takes generally a chronic form and 
animals can survive for years. Chronic and subclinical 
‘occult’ cases are potential sources of infection due to 
the permanent or intermittent shedding of bacteria [4]. In 
chronic form, symptoms may be late in appearance and 
may be observed only after several weeks or even months. 
The symptomatology can be quite rough and the disease 
goes disregarded. Animals with chronic or subclinical 
occult forms are dangerous sources of infection, and could 
represent the most infectious cases [5]. 

Brucella is a Gram-negative bacterium which causes 
the zoonotic disease brucellosis, it occurs worldwide 
and has been found in a wide range of domestic and wild 
mammals [6]. Ruminants represent the primary reservoir 
of this organism, but different species of equines are less 
susceptible to the infection by B. abortus and B. suis causing 
a bursitis and swelling of the neck or back; abortions also 
are possible [7]. Aborted material and vaginal discharges of 
infected cattle and swine could be responsible of the bacterial 
spread to equines [5]. Generally, the disease is asymptomatic 
in ruminants, but it can cause reproduction disorders. These 
reproductive failures are accompanied with shedding of 
high levels of bacteria into vaginal excretion, birth products, 
milk and semen of infected animals [7]. Concerning human 
infection, it results mainly after a physical contact [8].

According to the literature, glanders has been eradicated 
from many countries, but it is still reported in the African, 

Asian, Australian and Latin American continents [9]. At the 
opposite, brucellosis is endemic in most areas of the world, 
except some industrialized countries where the disease is 
completely eradicated [10]. In Algeria, the first description 
of glanders goes back to 1841 by Guyon and other cases 
since 2000 [11], at the opposite, brucellosis in equine has 
never been reported in our knowledge. 

In order to determine the serological prevalence of 
glanders and brucellosis in equines in natural exposition, 
a study was conducted in 2015. This study will provide an 
important assessment in order to compare future serological 
surveys.

MATERIALS AND METHODS
Study site
The study took place in 3 departments (Skikda, Annaba 

and El Taref) in north-east of Algeria (Figure 1). These 
regions are well placed to perform a study for explorating 
the epidemiology of glanders and equine brucellosis because 
of the high numbers of donkeys and horses. In addition, 
these regions represent an area of commercial transit for a 
neighboring country which is Tunisia.

Figure 1. Geographical representation of study area
A: Department of Skikda      B: Department of Annaba

C: Department of El Taref
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Table 1. Main results of seroprevalence with different variables

Glanders Brucellosis

Variables
Positive 

cases
Negative 

cases 
Positive 

cases 
Negative 

cases

Regions

Skikda 0 72 0 72

Annaba 0 75 0 75

El Taref 0 82 1 81

Species
Donkey 0 120 0 120

Horse 0 119 1 118

Sex
Male 0 115 0 115

female 0 124 1 123

Ages

[1- 5[ 0 65 0 65

[5-10[ 0 83 1 82

[10-15[ 0 78 0 78

15 and more 0 16 0 13

Total / 0 229 / 1 228

The seroprevalence did not differed significantly (p>0.05) according to species, regions, sex and ages of tested animals.

Samples collection (sampling)
Donkeys and horses of both sexes are included in the 

study belonging to different owners. A survey was compiled 
to provide information regarding animals (sex, age). A blood 
sample (5 mL) was collected by veinipuncture of each animal 
into a vacutainer tube. Each tube was marked with a code 
including an individual sampling number and accompanied 
by an information sheet. The sera were separated from 
precipitate blood by centrifugation at 1,500×g for 15 min, 
aliquoted into clean 1.5 mL plastic tubes and stored at−20°C 
until tested. All samples that show hemolysis were discarded 
from the study. 

Laboratory Testing (Survey Method)
The analyses were done at the LBRA (Laboratory of 

Animal Reproduction Biotechnologies) at the Veterinary 
Institute, University Blida 1. 

Glanders
Complement Fixation Test (CFT).
The antigen used consists primarily of 

lipopolysaccharides of cell wall. All recommended controls 
to check test conditions were included. The sample that 
showed no hemolysis is considered as positive. 

Brucellosis 
Rose Bengal Plate Test (RBPT). The presence of 

Brucella spp. antibodies in the serum samples was detected 
using a commercially available Rose Bengal Plate Test 
(RBPT) antigen according to the method described by Alton 
et al. (1988) [12]. 11 The technique uses a stained antigen 
with Rose Bengal and buffered to a low pH, in our case, 
produced by Brucellosis National Reference Center, Spain.

Complement Fixation Test (CFT) was carried out in a 96 
well microtiter plates, we used 25 µL of twofold dilutions of 

inactivated sera, antigen from S99 B. abortus strain, guinea 
pig complement, and different concentrations of fresh 
or preserved sensitized sheep red blood cells. Reference 
negative and positive sera were used in all serological 
confirmation tests. Serum samples with antibody titers of 30 
or greater ICFTU/mL are usually considered to be positive.

Statistical analysis
Data were analyzed using EPI-INFO® 6.04 software 

[Centers for Disease Control and Prevention, USA]. A 
Fisher exact test was used to detect significant differences 
between sampling areas, species, sex and ages of animals, 
A probability of less than 5 % was considered statistically 
significant. Statistical uncertainty was assessed by 
calculating the 95% confidence interval for each proportion.

RESULTS AND DISCUSSION
The principal aim of this study was to determinate 

the seroprevalence of glanders and brucellosis in donkeys 
and horses. As shown in Table 1, no positive or doubtful 
cases were observed for glanders in both tested species. 
Concerning brucellosis, no positive case was observed for 
donkeys among 120 tested (0%), for horses, two positive 
cases were observed with RBPT. After confirmation with 
CFT, only one serum gave a titer equivalent to 40 ICFTU/
mL which is considered as positive. The positive case has 
been observed in the department of El Taref with a rate of 1.2 
(±3.6)% between 82 tested, among 119 horses tested with a 
rate of 0.8 (±2.5)%, among 124 females tested with a rate 
of 0.8 (±2.4)%. The age of this female was 8 years, with a 
rate of 1.2 (±3.6)%. This female has no antecedent abortion 
history or other reproductive disorder.
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The CFT has been used for glanders’ diagnosis especially 
in populations with very low glanders prevalence, despite 
its specificity which has been questioned [13]. Several 
industrialized countries have been able to eradicate glanders, 
such as the United States Canada and the West of Europe 

[14].  The absence of positive cases in both species tested 
in our study cannot confirm the status of this disease since 
it was last reported in 2000 [11]. However, the resurgence 
of glanders in some countries has been reported for horses 
in EAU [15] ; India [16] and Pakistan [17] and for donkeys 
in Brazil [18].This in fact, always obliges us to keep the 
vigilance degree in a high level since the subclinical carriers 
could be introduce the disease into free regions at any 
seasonal period [4]. 

Because the culture of Brucella spp. is very dangerous 
and necessits a laboratory with high level of biosecurity, 
brucellosis is usually diagnosed by serological tests [19]. 
The Rose Bengal Plate Test (RBPT) has a good sensitivity 
especially in the detection of IgG1 comparing to the Slide 
Agglutination Test (SAT), in spite of the false positive 
reactions which can appear after cross reactions with 
antibodies of some bacteria [20, 21]. The CFT is the method 
officially accredited for serological brucellosis diagnosis 
because of its excellent specificity [22].

The knowledge about the distribution of equine 
brucellosis is based on serological surveys and close 
seroprevalence rates to our study have already been reported 
somewhere else in donkeys : 2,1% in Sudan [23], 5% in 
Nigeria [10] and horses: 0% in Eriteria [19], 0.2% in Mexico 
[24], 0.05% [25] and 2.5% [7] in Iran. On the other side, 
high seroprevalence rates have been observed in different 
countries like Egypt with 54,2% in donkeys [26], Pakistan 
with 20.7% [27], Nigeria with 14,7% [21] and Mongolia 
with 11,6% for horses [28]. However, animals involved in 
our survey were without any apparent symptoms, which 
can partly justify the low number of positive cases. Another 
probable reason is the method of rearing horses and donkeys, 
which is practiced away from dairy cows, which repel a 
possible direct contamination.

Our results can only be interpreted as an evidence of a 
previous infection or an ancient exposure. In some cases, the 
RBPT test gives a false-positive result reaction because of 
the antigenic community with other bacteria [10]. 

There was no evidence of any relationship between 
regions, species, sex and ages of tested animals, probably 
according the weakness of sampling, while other studies 
have shown the predominance of the infection in females 

[21].
According to the geographical data, our results of 

seroprevalence for equine brucellosis indicate that the 
degree of invasion in the study area is very low and has no 
a zoonotic potential. Because the infection is prevalent in 
equines cohabiting with cattle and a herd becomes infected 
with Brucella when infected animals are introduced into it 

[5], we think that the incidence of equine brucellosis could 
be higher in other departments where bovine herds are 
in high numbers and bovine brucellosis is enzootic [29] 
and an implication of animal brucellosis in human cases 
is confirmed [30]. At all, the choice of clinically sound 
animals could partly explain the absence of positive cases 
for glanders and the observation of a single positive case of 
brucellosis.

Our results indicate that no evidence of glanders has been 
reported in our study and the degree of equine brucellosis 
invasion is very low. Because the number of laboratories 

where glanders and brucellosis can be diagnosed are limited; 
a surveillance plan with further analysis should be conducted 
in the future for detecting Burkholderia mallei and Brucella 
spp. early as possible. It is desirable to conduct surveys with 
a greater number of horses, donkeys and mules and include 
other species in the same regions. The declaration of the 
human cases of one of these diseases must be accompanied 
by a very thorough survey on the context of contact with 
any equine species. Molecular biology is of significant 
utility in confirming the involvement of these animals in the 
zoonotic aspect of these diseases. We hope that this will help 
to establish a good prophylactic plan adapted to Algerian 
context. 
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